Abstract
Introduction
This article outlines an empirical study which investigated the question: How do individual professionals experience work and learning in complex adaptive organisations? A conceptual framework based on complex adaptive systems theory (Holland, 1995) was developed for this study, introducing the concept of complex adaptive organisations. This term is used to describe the framework as well as to differentiate organisations as human social systems from other examples of complex adaptive systems found in nature (e.g. flocks of birds, computer networks). Adopting a complex adaptive systems approach as the basis for the conceptual framework takes up the shift towards what Fenwick et al. (2011) refer to as socio-material approaches, including complexity theory. This article suggests that a more rigorous use of complexity theory, namely the more specific concept of complex adaptive systems, offers new insights into work and learning.
The article first overviews the literature on workplace learning and complex adaptive systems before outlining the gap in the literature addressed by this study. Next, the study's conceptual framework, the complex adaptive organisations conceptual framework, is outlined followed by the methodology, which uses an adapted phenomenographic approach.
The article concludes by highlighting the key contributions of the study.
Complexity theory and complex adaptive systems
Complexity theory has been suggested as offering new understandings of learning and practice in the context of work (see Davis, 2012 , Fenwick, 2012 , Fenwick and Dahlgren, 2015 , Johnsson and Boud, 2010 , Lancaster, 2012 , Reich and Hager, 2014 . This broad term is given to a number of different areas of scientific and social science research (Mason, 2008) referring to investigations of specific types of systems called complex systems. Complex adaptive systems are specific types of complex systems containing agents which adapt their strategies for working within the system in order to increase their chances of success, usually through learning processes (Holland, 1995) . The dynamic nature of such systems emphasises learning and adaptation as critical aspects of the system. Originating in the physical sciences, complexity theory has been adopted by researchers in workplace learning (Fenwick et al., 2011 , Fenwick, 2012 , organisational theory (Tsoukas and Hatch, 2001) , organisational learning (Chiva et al., 2014 , Chiva et al., 2010 , management (Richardson, 2008) , and education (Davis and Sumara, 2006, Jacobson et al., 2016) . Complexity theory offers a way in which to consider work and learning simultaneously from the perspective of collective behaviour (that is, the organisation in this study) as well as from the perspective of individuals who can learn and adapt (Jacobson et al., 2016) .
The use of complexity theory is increasing within the field of workplace learning (Fenwick, 2008) offering fresh insights into the interactions between work and learning for individuals within broader organisational and societal contexts. As Hopwood (2016) argues, sociomaterial perspectives, under which category complexity has been included (Fenwick et al., 2011) , "offer a basis for disrupting many features of conventional approaches to researching professional work and learning" (p. 60). The study reported in this article continues this work, which is critical in the current environment of "fluid, ever-shifting contexts" (Hopwood, 2016 , p.75). Fenwick (2012 has suggested, that in order to access the insights offered by complexity, it is necessary to use the concepts rigorously rather than metaphorically so as to fully exploit their potential for explanation. This study takes up this challenge by using complex adaptive systems to frame the study, enabling a more rigorous investigation of professionals' experiences of work and learning in complex adaptive organisations. This adds to studies of work and learning by empirically indicating the entwined nature of work and learning in diverse workplaces and the important influence of the key elements of complex adaptive organisations, particularly emergence, adaptation, complex social networks, and agency. Adopting this more specific concept also emphasises the criticality of considering learning and adaptation when investigating professionals' experiences of work and learning.
Conceptual framework
The complex adaptive organisations conceptual framework was developed specifically for use in the study, as at the time of the analysis there were not suitable frameworks available.
Although there are similar tools such as the recent Complex Systems Conceptual Framework for Learning (Jacobson et al., 2016) , within the field of school education, and the adaptive/generative learning typology of Chiva et al. (2010) within organisational learning, the complex adaptive organisations conceptual framework has been specifically developed to frame studies of work and learning. This framework foregrounds emergence within organisations, taking up elements from both the workplace learning and complex adaptive systems discourses. The framework provides a way in which to consider complex organisational contexts and an opportunity to investigate of the nature of work, as well as learning, within such organisations.
The complex adaptive organisations conceptual framework is based around four key defining elements of complex adaptive organisations adapted from the literature as being most suitable for a study of professional learning in the workplace (Mitchell, 2009 , Holland, 1995 . The four elements are: emergence, adaptation, complex social networks, and agency.
Emergence
Emergence is a key concept within complex adaptive systems (Mitchell, 2009 , Holland, 1995 and it has been widely adopted within workplace learning research (e.g. Reich and Hager, 2014 , Hopwood, 2014 , Manidis and Scheeres, 2013 , Johnsson and Boud, 2010 , Fenwick, 2012 , Hopwood, 2016 . The study reported here positions emergence as a defining element of organisations rather than solely as a metaphor for learning. Emergence describes how interactions within organisations contribute to patterns at the macro-level that may have very different characteristics to those of the individual elements (e.g. people, technology, spaces, etc.) and which are not able to be fully predicted from their actions and interactions (Jacobson and Wilensky, 2006 , Sawyer, 2005 , Reich and Hager, 2014 . Emergence is not completely random (Lancaster, 2012) , creating an environment of near constant change and a lack of predictability. Within complex adaptive organisations, emergence is defined as the process by which professionals interact with each other and with their context in ways which contribute to patterns within the organisation which are not able to be completely predicted or directed.
Adaptation
For complex adaptive organisations learning is the process by which the professionals adapt to the demands of their context, and to emergence, within the organisation and with reference to their relationships to the other professionals (Mitchell, 2009 , Holland, 2006 . Learning and adaptation are critical parts of complex adaptive organisations, which has important implications for the ways in which individuals learn and work within them. It is the acquisition of skills, knowledge and relationships (networks) by the professionals within complex adaptive organisations that make adaptation possible.
Complex social networks
Complex social networks are specific types of networks that are not completely regular and not completely random (Newman, 2010) . They are often a form of small-world network (Milgram, 1967) that has a greater number of connections between colleagues within work teams or functional areas, with a lower but significant number of connections projecting across these areas (Watts and Strogatz, 1998) . In complex adaptive organisations, professionals operate within and across interlocking networks that are highly interconnected rather than part of a rigid hierarchy.
Agency
Human agency is an important part of what sets complex adaptive organisations apart from other examples of complex adaptive systems such as flocks of birds or computers in a network and is a key defining feature of complex adaptive systems involving humans (Giddens, 1984) . Agency is also an increasing focus of the workplace learning literature (see Billett, 2011 , Kersh, 2015 , Billett and Smith, 2010 . Within complex adaptive organisations, agency is experienced as a continuum, with all professionals having a degree of agency but no one individual or group having unconstrained agency (Dietz and Burns, 1992) . This is important within complex adaptive organisations which are bounded by rules and structure.
These four key defining elements of complex adaptive organisations were used as part of the data analysis, particularly when examining the nature of work in complex adaptive organisations.
Methodology
This study adopted a phenomenographic approach, which seeks to identify the different ways in which people experience aspects of their world, such as teaching or learning (Ashworth and Lucas, 2000, Marton, 1994 ). Phenomenography's positioning as an empirical research method (Marton and Booth, 1997) which describes individual experiences of phenomena provided a robust but still flexible methodological basis for the study. Traditionally, phenomenography focuses on a single phenomenon, however this study investigated experiences of both work and learning. This study therefore adopted a 'hybrid' approach, incorporating the key elements of phenomenography (Bailey, 2015) but with one analysis for both phenomena.
Semi-structured interviews were conducted with 14 professionals; a recommended sample size for this type of study (Trigwell, 2000) . A convenience sample of participants was selected using a purposive sampling approach involving a series of strategic choices about the participants and how their selection would further the aims of the research (Palys, 2008) , an approach common in phenomenography (Yates et al., 2012) . The participants represented nine organisations within Australia and a range of occupational levels (e.g. administration, technical, management, etc.). Participants were drawn from organisations within the professional services, member services (peak professional body), banking, retail, radio and television, scientific research, aviation, and pharmaceutical sectors. Overall there was an even representation across occupational levels and gender, with an age range of 27 -54. The interviews used a combination of direct and critical incident (Flanagan, 1954) questions and were digitally recorded before being transcribed.
Findings
Using the adapted phenomenographic approach described above, framed by the complex adaptive organisations conceptual framework, the transcripts were analysed through an iterative process over the course of one year to develop the categories of description. The complex adaptive organisations conceptual framework was used to "bracket" (Ashworth, 1999 ) the analysis, enabling theoretical assumptions to be defined from the outset and then put to one side to be used as part of the final stage of analysis. Through the analysis it emerged that professionals in complex adaptive organisations experienced work and learning in four interrelated ways, namely:
(1) Learning is experienced by professionals as being through work but seldom named as such;
(2) Work is experienced by professionals as fluid and influenced by varying degrees of emergence, agency, complex social networks, and adaptation; (3) Professionals' experiences of learning are influenced by the degree of fluidity experienced in their work; (4) Professionals experience an organisational emphasis on structured learning.
The outcome space (Marton and Booth, 1997) illustrating these findings is shown in Figure 1 . The general themes across all categories related to the entwined relationship of work and learning experiences. As shown in Figure 1 , the four elements of complex adaptive organisations influenced experiences of both work and learning, in particular work. Fluid work had a strong influence on learning in a context where learning through work was experienced as the primary mode of learning. The term 'fluid' is used to describe the experience of work that emerged from the data and, in the sense used here, is juxtaposed with the idea of work being structured and clearly planned out in advance. These connections are highlighted within the discussion of each category which follows.
The first category which emerged from the data analysis describes how learning was primarily experienced through work but seldom named as such. A finance analyst from a government scientific organisation summarised it as, …basically it's on the job learning and just learning as the circumstances come up.
Similarly, a manager from a member services organisation referred to, …the things I'm learning are very much on the job, on the instant, on the fly.
These findings are aligned with existing research, which has found that much of the learning at work occurs through the practice of work (Billett, 2004 , Eraut, 2007 , Boud and Hager, 2012 , Billett, 1999 . Interestingly, when asked a direct question about their learning, the professionals tended to nominate structured learning activities such as face-to-face and online courses as their key learning experiences. In contrast, the critical incident style questions (Flanagan, 1954) resulted in the professionals describing their learning as being a process of trial and error, often assisted by others or online resources, through the course of doing their work. This highlights the disparity, previously noted by Boud and Middleton (2003) , between how professionals experience learning through work yet name their learning as being structured. This study differs in investigating experiences of both work and learning simultaneously which provides context, and potential explanations, for why learning is experienced in this way.
The nature of work within complex adaptive organisations was the second category which emerged from the study. This category describes how work was experienced as fluid and influenced by varying degrees of emergence, agency, complex social networks, and adaptation. The complex adaptive organisations conceptual framework was used particularly in analysing the data relating to fluid work to investigate how work was experienced within the broader context of the organisational system where adaptation and emergence featured as important elements of the experience of work. The professionals described work that was constantly changing, requiring high levels of adaptation which required learning new skills and developing relationships. As a systems analyst from a member services organisation commented,
Everything changes now. You kind of just go bend with everything and go with the flow with whatever's happening.
Overall, the professionals interviewed identified their work as highly changeable, time pressured, and that it required constant adaptation to emerging requirements. A scientist/manager from a government scientific organisation described this well when he noted that he was always learning.
You apply for a promotion, you don't get it, you learn about it. Every new process that you have to implement that you learn about, every new initiative that comes along…..you're always learning.
Descriptions of learning as a continuous process of adaptation were common across the professionals. For example, an administrative assistant from a pharmaceutical company noted that, …things change all the time, so you've got to be able to adapt quickly and to be able to share that knowledge and skills too. This excerpt highlights the relationship which was found between change within the organisation (here described as emergence) and adaptation. Emergence and adaptation played key roles in the fluidity of work and subsequent experiences of learning.
Complex, inter-related social networks were also consistently identified by the professionals interviewed as a key method of both learning and getting one's job done. A radio producer for a public broadcaster, for example, highlighted the necessity of nurturing relationships amongst her network in order to influence others so that they would assist her.
… it's those relationships that you're developing with others and how you're able
to influence others in regards to say, assisting you with the job or giving information from them so you can hone your job in that way.
The professionals consistently described seeking out colleagues within their team or professional networks to learn from, or to ask them for an introduction to someone with more specific expertise. This highlighted the professionals' experiences of work and learning as relational phenomena, supporting the broader 'turn' within the workplace learning literature towards describing learning as relational (Reich and Hager, 2014 , Hopwood, 2016 , Gherardi et al., 1998 . A complex adaptive systems view of organisations highlights the importance of this relationality by foregrounding the role of complex social networks within organisations.
The final key defining element of complex adaptive organisations is agency. All of the professionals interviewed exercised agency within their work, with flexibility to determine their daily activities within the boundaries of their area of responsibility. These boundaries influenced varying degrees of agency depending on the positioning of the job within the organisation. The degree of agency which the professionals were able to exercise contributed strongly to the fluidity they experienced in their work with multiple, and often competing, demands placed on them. As stated by an executive assistant to the general manager of a busy marketing department,
I'm almost like an all-in-one one shampoo, conditioner and body wash…..I report directly to the GM [General Manager]. I look after him. I also support the team.

We have a team administrator as well…..I kind of help her along with stuff as well…..And then I sit on lots of projects and I also look after a program that we run…..and then I help support administration on a digital project that we have as well.
In using the metaphor of being "an all-in-one shampoo, conditioner and body wash" she encapsulates not only the fluidity of her work, but also her agency in negotiating how this work is carried out.
The third category of description described how professionals' experiences of learning are influenced by the degree of fluidity experienced in their work. The data analysis indicated that the greater the degree of work fluidity, the greater the impetus towards learning through work. Learning through work appeared to be the most efficient way for professionals to learn and adapt at the speed required in their complex work context. In order to learn and adapt to emergence within the organisation, the professionals needed to operate within and across networks, and exercise agency in doing so.
Overall, this connection between fluid work and learning was most vividly illustrated in the accounts of two categories of professionals: scientists (n = 2) and administration assistants (n = 2). These professionals, for different reasons, were unique in identifying their learning as being primarily through their day-to-day work when asked directly about their learning at work. In particular, they did not identify face-to-face courses as being "for them". Talking about this issue one scientist within a government scientific organisation noted, …the biggest thing day to day is just trying to solve the problems in your research that you encounter…..and they're not really things that you can plan for in advance and put it in a development plan.
Both of these groups reported high levels of agency in their jobs, particularly the scientists.
Moreover, both groups also reported high levels of adaptation required for their work. For the administration assistants this mainly took the form of their roles being highly reactive to the needs of others. For the scientists it was the result of there being few other ways to learn available to them such was the specificity of the knowledge and skills required for their work.
These two groups also nominated their professional networks as being central to successfully working in their job and within their respective organisations.
The fourth category of description described how professionals experienced an organisational emphasis on structured learning despite also experiencing learning as primarily through work.
This emphasis within organisations was wryly summarised by a manager from an airline as, …if you're not in the classroom, you're not doing training.
While a number of professionals described organisational learning frameworks which attempted to promote learning through work, the way in which learning was measured through performance processes ultimately ensured that the professionals experienced learning in structured ways, such as face-to-face courses, which were more easily monitored by the organisation. As a human resources professional from a bank noted, I would say where we have some of the less formal arrangements, I think we kind of put structures around them that really tip them back into being a formal arrangement. So for example we know that a lot of coaching takes place, but we also know that really only takes place when we are putting some structure around it.
This highlights a disconnection between how the professionals experience learning and the learning opportunities that are supported by the organisations studied. Professionals reported that the prevailing organisational policies and practices tended to privilege formality in learning over informality, either explicitly or implicitly. This reveals opportunities for organisations to improve learning practices in order to better facilitate, and recognise, learning and adapting through fluid work.
Discussion
Collectively, the four categories of description discussed above indicate that learning was experienced by professionals in complex adaptive organisations as being primarily through work and that this is strongly influenced by the degree of work fluidity experienced. The degree of work fluidity was influenced by adaptation, emergence, complex social networks, and agency which, in turn, influenced more flexible learning responses from the professionals. Despite this, the professionals reported that organisations were still providing, and recognising, structured learning initiatives as the primary source of learning at work.
This study raises many interesting issues relevant to work and learning researchers. Within the space constraints of this article two key implications for work and learning researchers are discussed -the importance of emergence and fluid work in considering work and learning at an individual level within an organisational system.
Emergence
As previously discussed, emergence has been increasingly taken up in workplace learning research, particularly as a metaphor (Hopwood, 2016) juxtaposed with earlier metaphors of learning at work around acquisition and transfer, and participation (Hager, 2011, Boud and Hager, 2012) . However, in this study, using emergence as a defining element of complex adaptive organisations offered significant explanatory power for experiences of work and learning. This was achieved by defining emergence as a characteristic of the organisation rather than solely a metaphor for learning. Through this analysis, the unpredictability of emergence became apparent. Emergence was experienced by the professionals as producing the conditions for fluid work, requiring high levels of agency and adaptation, negotiation of complex social networks, and flexible learning approaches. Previous research has suggested that there is a greater need to look at the increasingly dynamic and unpredictable contexts where learning at work occurs . Understanding emergence as a key characteristic of organisations, and an important influence on work and learning within them, provides a way to focus on these unpredictable contexts.
Fluid work
Strongly linked to emergence is the concept of fluid work. The second issue of interest to work and learning researchers is that, by framing the study using complex adaptive organisations, the concept of fluid work and the influence that this has on experiences of learning emerged. It suggests that a more effective way to discuss learning affordances in the workplace is to examine the nature of the work and the work context specific to each professional. For example, the excerpts from administrative assistants above are an illustration. Harteis et al. (2015) found in their study of the impact of age, gender, and occupation on workplace learning that occupational level was the only one of these where significant differences in learning affordances were found. They found that those in lower status occupations had a lower level of perceived learning support at work whereas higher status occupations, such as managers and supervisors, were offered a "more learning-conducive workplace environment than lower-status occupations" (Harteis et al., 2015) . Interestingly, at first glance, this finding seems replicated in this study in terms of the administrative assistants identifying that the learning opportunities provided by the organisation were not applicable to them and they strongly identified that they learned mainly, and continuously, through their work. Recent work by Cho and Kim (2016) also reported a high level of informal learning on the part of administrative assistants influenced by their perceived job efficacy. The study reported here, however, showed that the work context of administrative assistants was one in which they possessed a high degree of agency within an environment of rich, learning-conducive work and interactions. This sort of context is one that researchers such as Billett (2001) and Eraut (2004) have noted is important for affording learning at work. This is further supported by the scientists' data which indicated that they also worked within contexts which were rich in interactions and learning-conducive work coupled with a high degree of agency. Arguably, scientists are a higher status occupation than administrative assistants yet they described their experiences of work and learning in very similar terms.
Previous workplace learning research, such as Billett's (2001) 
Conclusion
This article reported an empirical study of the work and learning experiences of professionals that innovatively used complex adaptive systems theory and an adapted phenomenographic approach to conceptualise and analyse the interview data. The analysis showed that professionals in complex adaptive organisations experience learning as primarily through work, strongly influenced by the fluidity of work. This experience was in contrast to their experiences of learning afforded by the organisations which were predominantly structured.
Two key conceptual developments which emerged in the study discussed here was the usefulness of understanding emergence as a key element of the organisation, allowing for a more rigorous use of emergence in addition to metaphorical usages. Secondly, related to emergence, the conceptual framework highlights the importance of fluid work in experiences of learning and how work fluidity is driven to a large degree by emergence within the organisation.
The challenges faced by individuals and organisations in the current context of the constantly shifting, globalised economy require a disruption of former ways of conceptualising work and learning. The study discussed here shows an innovative way forward in considering the fluid nature of contemporary work and the ways in which this influences learning through the lens of complex adaptive systems.
